Background: Elderly patients usually have comorbid and poor general conditions. They are more likely to have complex coronary lesions with cardiac dysfunction. Percutaneous coronary intervention (PCI) in octogenarians remains controversial. In this study, we determined the safety after PCI for octogenarians and their younger counterparts with coronary artery disease. Methods: We reviewed 1,057 patients (110 octogenarians vs. 947 younger counterparts) who underwent PCI for coronary artery disease at Saint Carollo Hospital. We analyzed the baseline characteristics, angiographic findings, in hospital mortality, and post procedural complications between the two groups. Results: The mean ages of octogenarians and younger counterparts were 83.1±4.5 years and 62.6±10.3 years, respectively. The octogenarian group had a significantly (p<0.001) higher ratio of female patients compared to their younger counterpart group (57.3% vs. 27.5%). However, the octogenarian group had a significantly (p=0.035) lower ratio of patients with history of diabetes mellitus compare to their younger counterpart group (22.7% vs. 32.6%). Incidence of acute myocardial infarction in octogenarians was significantly (p<0.001) higher than that in the younger counterparts (43.7% vs. 18.0%). There was no significant difference in admission duration, major complication, or in-hospital mortality between two groups. Conclusion: Our results revealed that hospital mortality and incidence of major complications in octogenarians who underwent invasive PCI were not higher than those in their younger counterparts, suggesting that PCI could be safely used in patients aged 80 years or older. However, long-term follow-up data are needed.
INTRODUCTION
The proportion of elderly population is rapidly increasing annually in South Korea. Reduced fertility and increased life expectancy will further accelerate this phenomenon 1) . Aging is an independent major risk factor of ischemic heart disease. Morbidity and mortality from ischemic heart disease are strongly associated with age, especially for people over 80 years old (octogenarians). Elderly patients usually have comorbidities such as chronic kidney disease, hypertension, and diabetes mellitus 2, 3) . They are more likely to have tortuous vasculature, arterial calcification, and complex coronary lesions 4, 5) . Hence, percutaneous coronary intervention (PCI) for the elderly is always challenging.
PCI environments such as expert cardiac catheterization laboratories, transradial access, and drug-eluting stent are generally believed to be able to improve the outcome of PCI in this patient group [6] [7] [8] refore, the objective of this study was to determine the safety after PCI in octogenarians compared to that in nonoctogenarian patients.
MATERIALS AND METHODS
We retrospectively reviewed 1,057 patients (64.6±10.4 years; male, 69.4%) who underwent PCI for coronary artery disease from August 2012 to April 2014 at Saint Carollo Hospital. We divided these patients into two groups based on their ages: octogenarian group (more than 80 years old) and their younger counterpart group (less than 80 years old). We compared the clinical characteristics, coronary angiographic findings and in hospital mortality, and the post procedural complications between the two groups.
Medical records were checked to determine the duration of hospitalization, major complications (such as heart failure, renal failure, revascularization, major bleeding, and cardiac death), minor complications (such as delirium in intensive care unit, subcutaneous hematoma, and skin eruptions due to contrast), and in-hospital mortality between the two groups.
This study included patients who had either acute coronary syndrome (Myocardial infarction and unstable angina pectoris) or stable angina pectoris. Myocardial infarction was defined as either a rise in troponin-I with chest pain, or ST-segment elevation, development of a new Q-wave in two or more contiguous electrocardiogram (ECG) leads, or a new left bundle branch block pattern on the ECG with chest pain 11) . Patients received elective or emergent PCI depending on the circumstances. Lesion characteristics included the following: B2 more than one tubular (10-20 mm) in length, eccentric, proximal tortuosity angulated segment (>45), irregular moderate to heavy calcium, total occlusion (<3 months), ostial, and bifurcation. Interventional strategy and stent selection were at the discretion of operators. After PCI, all patients received aspirin, clopidogrel, and statin.
Major and minor complications were recorded only during hospital stays. In-hospital revascularization was defined as revascularization due to restenosis within previously successfully stented vessels. Major bleeding was defined as clinically overt bleeding of >3.0 gm/dL decrease in hemoglobin concentration 12) . Kidney failure was defined as a three-fold increase in baseline creatinine or need for dialysis 13) . Continuous variables were presented as mean±standard deviation. Categorical data were expressed as percentages. All calculated p-values were two-sided. Statistical significance was considered when p-value was less than 0.05. Logistic regression models were used to analyze the relationship between age and complications. Odds ratio (OR) and 95% confidence interval (CI) for complications were calculated using multivariate logistic regression analysis. Covariates included age, gender, hypertension, diabetes mellitus, and multivessel disease. These comparisons were gradually displayed using OR plots. All statistical analyses were performed using PASW Statistics ver. 18.0 (SPSS Inc., Chicago, IL, USA).
RESULTS
Baseline characteristics of the 110 octogenarians and their 947 younger counterparts are summarized in Table 1 . The mean ages of patients in the octogenarian group and their younger counterpart group were 83.1±4.5 years and 62.6±10.3 years, respectively. The octogenarian group had higher ratio of female patients compared to their younger counterpart group (57.3% vs. 27.5%, p<0.001). This result is in consistent with the general statistics that female ratio is higher in the octogenarian. However, they had a lower ratio of patients with history of diabetes mellitus compared to their younger counterpart group (22.7% vs. 32.6%, p= 0.035). The octogenarian group had lower diastolic pressure and wider pulse pressure than their younger counterpart group. Hemoglobin, body mass index, and total cholesterol level were significantly (p<0.05) lower in the octogenarian group than those in their younger counterpart group. These results reflected the poor general conditions of octogenarians.
Baseline coronary angiographic findings and procedural outcomes are summarized in Table 2 . The incidence of acute myocardial infarction in the octogenarian group was significantly (p<0.001) higher than that in the younger counterpart group (43.7% vs. 18.0%). However, unstable angina was more common in the counterpart group. Other results for coronary intervention were not significantly different between the two groups. Although the incidence Fig. 1 . Estimates of odd ratios for complication between the octogenarian group and their younger counterpart group. Panel A showed significant difference in total complication odd ratio between the two groups. (B) However, no significant difference was found for major complication between the two groups. BMI, body mass index; HTN, hypertension; DM, diabetes mellitus; CKD, chronic kidney disease; Ds, disease; LVEF, left ventricular ejection fraction. of minor complications in the octogenarian group was significantly (p<0.001) higher than that in the younger counterpart group (20.3% vs. 1.9%, Table 3), the incidence of major complications was not significantly different between the two groups. In addition, total admission duration and in-hospital mortality were not significantly different either between the two groups. The incidence of total complications in the octogenarian group was higher than that in the younger counterpart group (Fig. 1) . However, subgroup analysis demonstrated that all subgroups did not have significant difference in major complications.
DISCUSSION
We compared the safety after PCI for the octogenarian group and their younger counterpart group. Our results revealed that the incidence of acute myocardial infarction in the octogenarian group was higher than that in the younger counterpart group, indicating PCI is a more complex and challenging procedure for octogenarians. However, post procedural complications of PCI were not significantly different between the two groups.
Some previous studies have compared the outcomes of PCI in patients with different ages and found that adverse events are increased with age and severity of the disease [2] [3] [4] [5] 14, 15) . Therefore, physicians are often reluctant to treat elderly patients aggressively. Elderly patients are usually referred late for revascularization. In addition, PCI in octogenarians is often performed to relieve symptoms rather than for complete revascularization, although they have more extensive coronary disease than their younger counterparts 16) . In addition, the elderly do not receive proper diagnosis or treatment in a timely manner for a number of reasons, including economic conditions 17) . Therefore, coronary disease in the elderly is more progressive, and the prognosis of PCI in the elderly is usually poor than that in their younger counterparts.
Our results revealed that the octogenarians had acute myocardial infarction more frequently. However, the clinical and procedural characteristics were not significantly different between the two groups. The incidence of major complications that would increase the mortality was not significantly different between the two groups either, although different incidence of minor complications was found.
Despite of the high risk factor with old age, previous reports on invasive treatment in the elderly with coronary artery disease have shown that PCI results in the elderly are not inferior compared to PCI in younger patients 18) . The APPROACH (Alberta Provincial Project for Outcomes Assessment in Coronary Heart Disease) Registry has demonstrated long-term survival benefit in octogenarians with coronary artery disease who are treated with either surgical or percutaneous revascularization compared to those who are treated with medical therapy 19) . Thrombolysis in Myocardial infarction (TIMI) trial has also demonstrated that invasive strategy can provide early symptom relief and better quality of life compared to those who receive optimal medical treatment. In patients aged >80 years with acute coronary syndrome, early PCI has been shown to be able to achieve better outcomes than medical treatment alone [20] [21] [22] . In the era of drug eluting stent (DES), Hassani et al. 23) have demonstrated a low mortality rate in octogenarians with stable angina (4.1%) at 6 months. However, mortality rates in acute coronary syndrome patients (15%) and ST elevation in myocardial infarction patients (31%) remained significantly high 24) . Meanwhile, several studies have shown that mortality and incidence of major complications after PCI in octogenarians with acute coronary syndrome are not higher than those in their younger counterparts 25) . This is in consistent with our results. Yamanaka et al. 26) have provided valuable evidence concerning good prognosis of octogenarian patients who have undergone acute myocardial infarction in the DES era. Our results revealed that the incidence of restenosis and target lesion revascularization in octogenarians were comparable to those in nonoctogenarian acute myocardial infarction patients. Considering the risks and benefits of PCI for octogenarians with acute myocardial infarction, PCI with drug-eluting stent might be an alternative therapeutic option. After weighing the risks and benefits, our study supports the notion that invasive treatment in elderly patients can produce favorable outcomes. Our results revealed that the incidence of complications after invasive treatment were similar between the octogenarian group and their younger counterpart group. Therefore, this study provided important evidence for PCI invasive treatment for the elderly. Although there was no significant increase in incidence of major complications in the two groups studied, increased minor complications and comorbidities were found.
This study had some limitations. First, this study had a retrospective design. The data used were not specifically designed to test the effect of age on the outcome of patients enrolled in the PCI registry. Second, this study contained single center registries with observational data on nonrandomized patients. Third, the sample size was small. In addition, there was no follow-up data in our study. Furthermore, our results did not reflect differences in procedural techniques or disease severity on admission (such as TIMI score, Killip class, etc.).
SUMMARY
Our results indicated that PCI could be safely used in patients aged 80 years or older. The incidence of major complications in the octogenarian group was not significantly higher than that in the younger counterpart group. Most patients reported improvement in angina status after the PCI procedure. Therefore, our results suggest that PCI in octogenarians with coronary artery disease is a safe technique considering in-hospital mortality and the incidence of major complications. However, long-term follow-up data are needed.
